DRIVE UNIT DESIGNED PARTICULARLY FOR BOATS 


This invention relates to a drive unit designed particularly for boats fitted 
with a stern drive, which incorporates a system designed to reverse the 

5 propeller rotation. 

In particular it relates to a 90-degree transmission which comprises a pair 
of opposite coaxial bevel gears fitted idle on the engine shaft which 
engage with a bevel gear integral with the drive shaft, each of which said 
bevel gears mounted on the engine shaft is fitted with means designed to 

10 mesh said shaft with one of said bevel gears in order to control the rotation 
of the shaft leading to the propellers in one direction or the opposite 
direction. 

Said means are constituted by multi-disk oil-bath clutches, and said bevel 
gears and said engine shaft are fitted to separate sets of bearings, all of 

15 which are mounted on the housing of the device. 

Using this solution it is possible to make a stern drive which is very 
advantageous in terms of compactness, with no need to use a reverse 
gearbox, which would greatly increase the cost of the unit. 
In accordance with the invention, the clutches are housed inside the bevel 

20 gears, and the pipes that convey pressurised oil to drive them pass 
through the shaft to which they are fitted, thus eliminating seal problems. 
One of the greatest problems faced by boat designers is how to exploit the 
little available space to the utmost. 

In small and medium-sized boats such as yachts, the problem of exploiting 
25 space as effectively as possible relates (among other things) to the size of 
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the engine room, due to the type of drive currently used. 

According to the state of the art, systems for the transmission of motion to 

the propellers can be divided into three categories. 

The first and most common type is shown in fig. 3, where numeral 31 
5 indicates the keel of the boat, only schematized, and 22 indicates the 
timone. In this embodiment the engine 33 is connected to the propeller 34 
via an inclined shaft 35, with the interposition of a reverse reduction 
gearbox 36. As the shaft cannot have an inclination greater than 10 
degrees, and the size of the propeller cannot be reduced, this 
10 configuration obviously has to be very long, with a consequent waste of 
valuable space, together with lubrication problems. 

According to a partial solution to this problem, shown in fig. 4, the reverse 
reduction gearbox is the type with conical gears (V-drive type) which 
allows the engine to be installed horizontally, on the same side of the 
15 propeller in relation to the reduction gearbox. 

This solution saves a certain amount of space and enables the engine to 
be ideally positioned, but the reverse/reduction gearbox is very expensive 
due to the high cost of installing conical gears of sufficient size to transmit 
the required power. 

20 A further solution, which is the most advantageous in terms of size, is 
shown in fig. 5, and involves the use of a stern drive, also known as an 
"outboard" or strut drive. 

In practice, this embodiment relates to a drive unit in which the motion 
output from the engine is transmitted to a substantially vertical shaft which, 
25 via a further transmission, causes the substantially horizontal propeller 
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shaft to rotate. 

This known configuration provides the greatest space saving, but it is 
hardly practical, because a reverse gearbox has to be associated with the 
transmission device; the overall cost is very high, with the result that this 

5 system is uncompetitive, and there is little demand for it. 

In order to eliminate this drawback the applicant has developed a drive 
unit comprising a transmission with two coaxial bevel gears fitted opposite 
one another on the same engine shaft, which engage a bevel gear fitted to 
a shaft orthogonal to the preceding one. 

10 Said transmission comprises means designed to mesh said engine shaft 
with one of said bevel gears in order to control rotation of the shaft leading 
to the propellers in one direction or the opposite direction, which said 
means are constituted by multi-disk clutches fitted inside said bevel gears. 
Said drive unit is described in patent application PC 2002 A 027 filed by 

15 the present applicant on 04/10/2002. 

Subsequent studies and trials have enabled the applicant to develop an 
improved drive unit of the type described above, which forms the subject 
of this application, and which in particular solves a number of seal 
problems and lubricates the device more effectively. 

20 Bearing in mind that in these mechanisms, the oil which activates the 
clutches operates at a considerable pressure (approx. 25 bars), it is easy 
to understand the seal problems which need to be solved by experts in the 
field. 

However, it is impossible to use mechanical seal devices, because they 
25 would soon overheat in view of the speed at which the mobile parts slide 
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against the fixed structure of the casing through which the pipes pass, 
thus making the device practically useless. 

This problem is solved by the present invention, according to which each 
of the bevel gears contains a closed seating designed to house the 
5 clutches, so that one set of disks meshes with the corresponding bevel 
gear and the other meshes with the shaft, and pressurised oil is conveyed 
along pipes coaxial with said shaft. 

Thus a seal is only required in correspondence with the axial pipe and in 
places where the peripheral speed is minimal, thus avoiding the problems 
10 referred to above. 

This and other characteristics will appear more clearly from the detailed 
description set out below, provided by reference to the annexed figures 
wherein: 

• figure 1 schematically illustrates, in cross-section, a drive unit 
15 according to the invention; 

• figure 2 illustrates, again in cross-section, an enlarged part of the drive 
unit shown in figure 1; 

• figures 3 to 5 schematically show, as explained above, three 
embodiments of known drive units, respectively . 

20 In figure 1, no. 1 indicates the drive unit according to the invention, which 
receives motion from shaft 2 leading from the engine and transmits it to a 
shaft 3, fitted at a 90-degree angle to shaft 2, which said shaft 3 
constitutes the drive shaft of a stern drive leading to the propellers. Shaft 2 
is mounted on bearings 4 in a housing 5 with a rigid structure which 

25 contains the kinematic mechanisms constituting the drive unit. A pair of 
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coaxial bevel gears 6 and 7, which are fitted idle opposite one another on 
shaft 2, both engage with a bevel gear 8 keyed to shaft 3. 
As shown in figure 2, each of bevel gears 6 and 7 is mounted on a pair of 
bearings 9 and 10, which in turn are mounted on the body of housing 5. 
5 The central area of housing 5 contains a hollow support 18, to which bevel 
gear bearings 10 are fitted and through which engine shaft 2 passes. 
Bevel gears 6 and 7 can therefore rotate freely in relation to housing 5 and 
shaft 2. 

The body of bevel gears 6 and 7 is hollow, and each of them houses a 

10 clutch unit shown in detail in figure 2. 

Said clutch unit comprises a multi-disk clutch 11 wherein some of the 
disks are connected with the body of the bevel gear, while others are 
connected with a support 12 mounted on shaft 2 which presents a groove 
that engages a corresponding groove 13 on the shaft, thus causing said 

15 support 1 2 to rotate. 

Support 12 comprises a mobile part 14, which slides axially and is forced 
by pressurised oil, as will be described in greater detail below, to 
compress the set of disks so as to engage the clutch and mesh support 12 
with the body of the corresponding bevel gear. 

20 In the absence of pressurised oil feed, the bevel gears can rotate freely in 
relation to shaft 2 and housing 5; if a pressurised fluid is conveyed so that 
clutch 11 is engaged, the bevel gear meshes with the corresponding 
support 12, which is caused to rotate by shaft 2. 

According to the invention, pressurised oil originating from a pump of 
25 known type, not illustrated in the figure, is conveyed to clutches 1 1 through 
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a pair of coaxial pipes indicated as 15 and 16, installed on the same axis 
as shaft 2. 

Pipe 15 conveys pressurised oil, through a branch pipe 17, to the clutch 
contained in bevel gear 6, while pipe 16 conveys oil to the clutch of bevel 
5 gear 7. 

Multi-disk clutch 11 operates in an oil bath, and therefore require a 
sufficient amount of lubricant, which must be kept in circulation in order to 
be suitably cooled. 

According to an advantageous aspect of the invention, central body 18 of 
10 housing 5 has an inner diameter greater than the diameter of shaft 2, so 
as to form an annular chamber 19 to which a pipe 20, that conveys cooling 
and lubricating oil, leads. 

Around the perimeter of shaft 2 there are a series of channels 21 which 
place chamber 19 in communication with a second annular chamber 
15 shown as no. 22 in figure 2, between support 12, the bevel gear and the 
shaft. 

Annular chamber 22 communicates with annular clutch 1 1 via one or more 
pipes 23 parallel to the shaft axis. 

A set of calibrated holes 24 in the body of bevel gear 6 allow said oil to exit 
20 and return into circulation in housing 5, from which it is taken up and 
returned to circulation by a pump of known type, not illustrated in the 
figure. 

The operation of the unit according to the invention is as follows. 
Shaft 11, driven by the boat engine, is caused to rotate around its own 
25 axis and activates a pump which pressurises the oil designed to control 
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the engagement of clutches 1 1 and the oil designed to cool them. 
In order to control the rotation of the propeller in one direction, for example 
to move the boat in a forward direction, pressurised oil is conveyed, by 
means of a control valve of known type not illustrated in the figures, 
5 through pipe 15, for example, to activate clutch 11 housed inside bevel 
gear 6. 

Said bevel gear then meshes with shaft 2, which causes it to rotate. 
The motion is transmitted from bevel gear 6 to bevel gear 8 and shaft 3, 
and from there to the propellers. 
10 To reverse the motion, it is sufficient to operate the control valve to release 
the clutch of bevel gear 6, which can thus rotate freely in relation to the 
shaft, and cause bevel gear 7 to mesh with shaft 2 via the corresponding 
clutch, by sending pressurised oil through pipe 16. 

As bevel gear 7 is fitted in the opposite direction to bevel gear 6, it causes 
15 bevel gear 8 to rotate in the opposite direction to the preceding one, thus 
reversing the movement of the propeller and consequently the direction of 
travel of the boat. 

As pipes 15 and 16 have a small diameter and are located on the rotation 
axis of shaft 2, in correspondence with the engagement with the 
20 pressurised oil feed devices, the peripheral speed will be minimal, and no 
major seal problems will arise. 

Equally, although the cooling and lubricating oil of clutches 11 is conveyed 
to annular chamber 19 where the peripheral speed of the mobile parts is 
greatest, it creates no problems, since this fluid is at a much lower 
25 pressure of approx. 2-3 bars. 
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As will appear clearly from the description supplied, the drive unit 
according to the invention presents numerous advantages, including its 
overall compactness, which allows the use of a stern drive with a 
considerable saving of space, the rigidity and robustness of the unit, 
5 because the various transmission parts discharge reactions directly onto 
the housing of the device and not onto other parts, and the possibility of 
reversing the rotation without the need for an external reverse gears, as in 
the case of known devices. 

Moreover, the fact that the bearings are mounted on the housing allows 
10 them to be lubricated by passing the oil pipes through a fixed structure and 
not through rotating parts, which allows better control of the flow rate. 
Although the invention has been described with particular reference to 
application to the shipbuilding industry, a drive unit as described could 
obviously be used just as effectively in other industries. 


